The genotoxin colibactin exacerbates lymphopenia and decreases survival rate in mice infected with septicemic Escherichia coli.
Sepsis is a life-threatening infection. Escherichia coli is the first known cause of bacteremia leading to sepsis. Lymphopenia was shown to predict bacteremia better than conventional markers of infection. The pks genomic island, which is harbored by extraintestinal pathogenic E. coli (ExPEC) and encodes the genotoxin colibactin, is epidemiologically associated with bacteremia. To investigate a possible relationship between colibactin and lymphopenia, we examined the effects of transient infection of lymphocytes with bacteria that were and those that were not producing the genotoxin. A mouse model of sepsis was used to compare the virulence of a clinical ExPEC isolate with its isogenic mutant impaired for the production of colibactin. We observed that colibactin induced double-strand breaks in the DNA of infected lymphocytes, leading to cell cycle arrest and to cell death by apoptosis. E. coli producing colibactin induced a more profound lymphopenia in septicemic mice, compared with the isogenic mutant unable to produce colibactin. In a sepsis model in which the mice were treated by rehydration and antibiotics, the production of colibactin by the bacteria was associated with a significantly lower survival rate. In conclusion, we demonstrate that production of colibactin by E. coli exacerbates lymphopenia associated with septicemia and could impair the chances to survive sepsis.